Abstract. This paper narrows the competitiveness of shipbuilding industry in our country down to region, based on cloud model which is introduced into the fuzzy comprehensive evaluation, putting forward a new method of competitiveness evaluation. By building regional shipbuilding competitiveness index system, it obtains the weight and evaluation parameter value of cloud model by means of cloud generator. Using the fuzzy synthetic operator to calculate the results of the building competitiveness of the six shipbuilding cities in our country, it finally puts forward corresponding suggestions for the provinces.
Introduction
With the expansion of shipbuilding scale, China has become the world's largest shipbuilding country over Japan and South Korea. However, due to the financial crisis, the shipbuilding industry was over-capacity, and the market demand reduced sharply. The improvement of the regional competitiveness of shipbuilding industry can provide strong support for shipbuilding capacity in China.
At present, the research on the competitiveness of shipbuilding industry is mainly as follows. In terms of international competitiveness, Lin haiyan [1] used analytic hierarchy process and expert rating methods to evaluate the international competitiveness of shipbuilding industry in China, Japan and Korea. In terms of enterprise competitiveness, Chen yuan [2] used the Delphi method to construct the evaluation index system of enterprise competitiveness, and used the analytic hierarchy process and benchmarking method to evaluate the enterprise competitiveness. In terms of industrial competitiveness, Lin Jundui [3] analyzed the differences between China and Korea shipbuilding industry competitiveness in factors of labor cost, ship steel, ship, shipbuilding efficiency .
Cloud model can combine randomness with fuzziness, and transform the qualitative indexes into objective and accurate values effectively, making the evaluation results more in line with the objective reality. Li Zhenfu and Huang Yunqing [4] introduced the comprehensive evaluation method of cloud model for the development of Marine industry.
In view of this, this article will locate in the shipbuilding industry in China developed provinces and build a comprehensive evaluation system based on cloud model, evaluating and comparing the regional shipbuilding competitiveness in our country. Finally, it put forward the corresponding suggestions.
Cloud Model and Calculation.
Cloud model was first proposed in 1995 by De-yi Lee academician [5] , it is a mathematical model to realize uncertainty transition between qualitative concept and quantitative numbers.
The reverse normal cloud generator algorithm is as follows: The reverse cloud generator -CG -1 , input: The cloud drop group on the domain U 1 2 { , , . . . , } N x x x ,N is the number of droplets. Output: The cloud drop group corresponding to the qualitative concept cloud vector (Ex,En,He). The calculation formula is Eq.1. ;
According to the statistical characteristics of the cloud, this algorithm uses the quantitative value of cloud droplets to restore the digital features of cloud representation (Ex,En,He). But this algorithm is based on statistical principle, in the process of practical calculation,different samples of cloud droplets can lead to a corresponding calculation error.Especially in the process of calculation of hyper entropy He, if cloud droplets of sample standard is less than the estimate of entropy, namely,
.Then the hyper entropy is calculated as the i maginary,and means needing to select new samples of cloud droplets to recalculate [6] . Therefore, this paper applies the BNCG algorithm, which is improved by Chen hao [7] , to ensure that the super-entropy value obtained by the input calculation of any cloud drop sample is positive real number. The algorithm has been improved, as follows:
2) The improved superentropy He has some errors, but the error decreases with the increase of the sample cloud droplet, and the new algorithm avoids the invalid calculation that the old algorithm may appear.
Comprehensive Evaluation of Regional Competitiveness of China's Shipbuilding Industry Based on Cloud Model.
Through the "China shipping industry yearbook", we got the data of the three shipbuilding indexes in China's 15 provinces three years. The average of the data in nearly three years is ordered by 15 provinces. As a result, Jiangsu, Zhejiang, Shanghai, Guangdong, Liaoning and Shandong three sort shipbuilding indicators are exactly the same, locatting in the first six. Therefore, this paper will take these six provinces and cities as the research object.
This paper establishes a scientific, systematic and operable evaluation index system based on the evaluation objective. It will set up 4 first-level indicators, respectively for production competition, marketing competition, scale competition and innovation competition. At the same time, 14 secondary indexes were divided into each corresponding primary index. The production competitiveness includes the quantity of shipbuilding completed, the total output value of the shipbuilding enterprise and the growth rate of shipbuilding completion. The marketing competitiveness includes includes the main business income, total profit, the total amount of the export ship, the new undertaking of the ship order and the order of carrying the ship. The scale base competitiveness includes the number of enterprises, the number of docks and the number of berth. Innovation competitiveness includes the number of awards for scientific research projects, the number of major construction projects and the number of new product research and development indicators.
Based on the feasibility of the actual data, this paper has collected the original data of the shipbuilding industry in six provinces from 2012 to 2016 . It can be found that the units and magnitudes of each index are not identical in the evaluation index system of shipbuilding. In order to eliminate dimension, the original evaluation index data need to be standardized. Due to the negative value in the original data, the method of extreme difference transformation is applied to the application of MATLAB to convert various indicators into the [0,1], realizing the standardization of original data.
In order to make evaluation results more objective and reasonable, this paper choose the entropy weight method to determine the index weight. In order to avoid the phenomenon of negative weight occurrence, this paper puts the standardized data with a trace value of 0.05 [8] , If there are m evaluation items, n evaluation factors, the weight coefficient of evaluation factors is W=[w 1 ,w 2 ,...,w n ], the comprehensive evaluation matrix of each evaluation item is U=[u 1 ,u 2 ,...,u n ].In the fuzzy comprehensive evaluation based on cloud model, cloud model is used to replace the membership function to calculate the corresponding weight coefficient and evaluation matrix. For the calculation of weight coefficient, the parameters (Ex,En,He) can be obtained by using the reverse cloud generator model according to the weight matrix of each year. The parameters of the comprehensive evaluation matrix can be calculated in same way.
For evaluation factor C (I =1,2... N), the weight of the normal cloud can be understood that the weights calculated for each year are of a certain randomness, and the size of randomness is further reflected by He wi. The mathematical meaning of the synthetic evaluation matrix is the same. Then the fuzzy synthetic operator is used to calculate the comprehensive evaluation result. 
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The evaluation results of each evaluation item are obtained from the above formula. Generally, the following priority hierarchy can be used: if the two Ex are the same, the smaller En( the stability)is better; If the two Ex and En are the same, the smaller En is better [9] . As a cloud droplet, the weight cloud model parameters (Ex,En,He) of each index are calculated by the reverse cloud generator. The standardized data of the annual index system is used as the cloud droplet, and the cloud model parameters of each province and province corresponding indexes are calculated by the reverse cloud generator. The cloud evaluation parameters calculated by the production competitiveness index are listed in table 1. According to the sorting rules, we can compare the competitiveness of shipbuilding industry in 6 provinces of China judged by the expected value Ex in each region. The overall competitiveness of China's first four provincial shipbuilding industry ranks as: Jiangsu>Zhejiang > Shanghai>Guangdong . In Liaoning and Shandong provinces, where the expected value and entropy value of normal clouds are almost the same, the superentropy of Shandong province is smaller than that of Liaoning province, so the comprehensive competitiveness of the shipbuilding industry in Shandong province is greater than that of Liaoning province. To sum up, the overall competitiveness of the six major regional shipbuilding industries in China is listed as: Jiangsu>Zhejiang>Shanghai>Guangdong>Liaoning >Shandong.
Conclusions and Suggestions
This article calculated each index data, using the objective entropy weight method to determine the weights of each index. The cloud model is introduced into the fuzzy comprehensive evaluation about regional competitiveness of shipbuilding industry in our country. The evaluation results show that the difference of shipbuilding competitiveness is obvious in six provinces. In general, the competitiveness of Jiangsu shipbuilding is significantly stronger than that of the other five provinces, followed by Zhejiang and Shanghai. In terms of competitiveness stability, Shanghai and Shandong are the most stable, while Zhejiang province is the weakest.
As a result, Jiangsu and Zhejiang province should continue to play an overall competitive advantages in the future, at the same time, it should find out the key factors affecting the stability to enhance competitiveness, striving to be not affected by the external environment. For Guangdong, Liaoning and Shandong, it is necessary to increase the support of the shipbuilding industry development. Local government should actively exert the guiding role of the shipbuilding industry in the area, introducing new and creative technology, increasing investment in scientific research project, realizing the development of innovative shipbuilding industry.
